Introduction
The critical state stability in hard and composite superconductors with respect to magnetic flu3 jumps has been thoroughly studied both theoretically and experimentally. The problem of the critical state stability under conditions of plastic yield of the material still remains relatively inadequately studied. It has been shown e~perimentallyl-~ that a mechanical loading of samples (as a result of the effect of external or ponderomotive forces) under certain conditions causes the stability threshold to shift considerably while the mechanical properties of superconductors are largely responsible for the existence of training and degradation in superconductors.
The present paper deals with the stability of distribution of current I and magnetic field H in the presence of mechanical stress 6 causing plastic yield of the material. There has been found the criterion of stability of critical state and plastic yield in a plane-parallel plate having a thickness of 2b (current distribution shown in Fign 1 ) relative to thermomagnetomechanical instability (jointly developing magnetic flux jump and plastic strain jerk).
A successive quantitative solution to the problem set can be found with the aid of the technique suggested by the author of Ref?
using an exact expression for heat release due to plastic strain . For the sake of bre-5 vity, we shall restrict ourselves to the qualitative analysis, which helps obtain basic results, while the exact calculation remains 2.1. Adiabatic boundary conditions ( e < < 1) Consider now, from the qualitative standpoint, the development of thermomagnetomechanical perturbations in hard superconductors ( << 1) in the case of tj >> t ae .
cause the temperature in superconductor to increase by a value 0, , i. e., priming amount of heat Qo= $6, has been applied to the sample. In the course of re-distribution of current, electric field and plastic strain energy, there apparently occurs the release of additional heat equal to:
Let a fluctuation o r external influence
Here, jc is the critical current density, E is the electric field, $& is the variation of the value of plastic strain E , and 68€ is the plastic strain energy. If no The value of Q, can be readily estimated with the aid of Maxwell equations8. A s a result, we find: The value of Q2 can be estimated on the basis of the fact that, in the case of slow where processes (t, 7> t ae ) , the rate of plastic strain i can be regarded as constant , then:
The dependence ( 7 ) is shown in Pig.2a.
Let us now find an analogous criterion of stability of critical state and plastic yield of the material under weak external cooling for the case of composite superconductors with
In the course of instability development, the heating takes place under conditions of frozen-in magnetic flux (to an accuracy of where S is the cross-sectional area. The critical state and plastic yield of the material are apparently stable if the value of q does not exceed the power q1 transferred to the cooler via side surface:
where P is the cross-sectional perimeter and W, is the coefficient of heat transfer to the cooler. Using the expressions (8) and (91, we finally derive the sought-for stability criterion as: 
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. Traininp in superconductors
The inequalities (7) and (IO) define, in particular, the region of values of external parameters (current, mechanical stress, intensity of external heat transfer) at which the critical state and plastic yield of the mat rial are stable. A violation of the condition (7) or (IO) causes an instability accompanied by intensive heating and plastic strain increase stimulated by thermal softening of the material (an increase of with temperature). T h i s process terminates in strain hardening of the snperconductor (an increase of and decrease of fi a i at the same mechanical stress). According to the obtained criteria, this should lead to an increase of the quenching current i in the subsequent (n + 1 -th) test record, i.e., (iqln+, > (iqIn; an analogous conclusion can also be made wxth respect to the value of quenching stress, 69. Therefore, the training phenomenon in superconductors can be interpreted as a successive process of strain hardening of the material, stimulated by its thermal softening. 
